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BEARING STRENGTHS OF BARE AND ALCLAD XA75S8-7T
AND 24S—781 ALUMINUM ALLOY SHEET

By R. L, Moore and C, Wescoat

INTRODUCTION

A report was recently issued covering an investiga—
tion of the bearing properties of the wrought aluminum’
alloys commonly uged in gircraft construction (reference 1).
Since this work was undertaken, two new materlals, XA75S-T
and 24S-T81l, have been developed to the commercial stage
for aircraft use., The object of this investigatlon was
to determine the bearing yleld and ultimate strengths of
these new materials iIn the form of bare and alclad sheet.

PROCEDURE A:ND MATERIAL

The test procedure used in these determinations was
the same as that previously described (reference 1)7
Figure 1 is a photograph of the test setup, Brlefly, ths
tests "involved .loading single thicknesses of 0, 064—inch
sheet , 2izchds wide and cut parallel to the direction of
rolling, in bearing on a 0,250—inch—diameter &teel pin,
The proportions of specimens used were the same as found
to be satisfactory in previous tests, ' Meaeurements bf

the hole elongation were made with a filar micrometer
microscope., Tests Wwere made in triplicate for edgse
distances of 1,5,2, and 4 times the pin diameter.

The material used for these te8ts was nominally
0,064~inch sheet, The 24S5—T8l samples were commercial
24S8—T7 gsheet which had been artlficially aged-lz hours
at 375°F,

Tensile properties for thé materisl are shown in
table I. The values given may, with one exception, be -
classed as typical, The exception was the Alclad 34S-TBI,
for which the tensile strength was about 1 percent lower
than the tentative minimum value, This difference was '
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not congidered sufficient, however, to affsct the ratlos
of bPearlng to tenslle properties determined,

RESULTS AND DISCUSSICON

Individual bearing test results are shown in table
II, The bYearing yleld strength values were obtalned from
the bearing stress—hole elongation curves shown In flgures
2 to 5, using an 0ffgset from the iInltial straight—line
portion of the curves equal to 2 percent of the pln diam—
eter (0,005 1n,), Indicated also in table II are the
types of fallure obtained, PFailures by the tearing out
of—a .portion of the sheet above the pin weore predominate
for edge distances of 1,5 and 2 pln diametors, and by up—
getting or erushing the metal above the pin for edge dle-
tances of 4 dlamoters,

Ratios of average bsaring to temsllo proporties aro
ghown in table III, The ratlog for both forms of 24A5~T81
aro 1n generally good agroemcnt with thoso obtalnod for
2457 and the other hlgh strongth gluminum alloys 1n
provious tosts (referemce 1), Although the ratios for
the XA75S—T are glightly higher in most cagos than for T
tho 245-T8l, it soems advisablo and not unduly consorva—
tivo to placo XA75S—~T in the samo class as 24S-T81 and
the other high strongth ‘alloys, as far as ratios of
" boaring to tensllo propertios are concornod, The fol-
lowlng ratios are propoged as typlecal for those mowor
materials,

Wdgo distanco =
1,6D 2,00 or groator

Boaring strongth 1.6 1.9
Tonsilo strongth

Boaring ylold strongth
Tengilo wleld strongth

1.4 1,8°

In the report provliously roferrod to theso ratlos
aro ldontical to thoso suggestod for the othor high
strongth aluminum alloys, Although bearing yield and



'NACA Techatcal Note No. 920 SR

ultimate stfengths do not show marked directiondal char—
acterigtics, it should be emphasized, as before, that The
ratios given are based on tests parallel to the direction
of rolling and should be applied only to teénsile prdperties
for this direction., This distinct¥on is, of.course, not
necessary in the case of the 245-T81 because this alloy
does not exhibit directional characterisfics.in either
bearing or temnsion, - o ~

CONCLUS IONS R -

The results of this investigation of the besaring i
properties of bare and alclad XA75S-T and 248—T81 sheet
sgem to warrant the following conclusionss . -

1. The bearing strength data obtained in this
investigation are representative of materials falling
within the tentative specified limits for commercial
production, Table I gives a summary of tensile pro—
perties and table II gives the results of ths bearing
tests, : T

2, Average ratios of bearing to tensile strengths’
and bearing yield to tensile yleld strengths are given =~~~
in table III for tests parallel to the direction of o
rolling. The ratios observed for the two forms of
24S-.T81 are essentially the same as previously reported
for 245-T and.-.the other high strength aluminum alloys,-

The ratios for the XA7565-T are slighfly higher in most
cagses than foFf the 24S— 781, although, until more data
are available, it ig believed that the sams ratios of
bearing strengths to tenslles strengths should be used,

3., The following ratios of bearing to tensilse
properties are propoged as typical for bare and alclad
XA758—T and 245-T81 sheet, Although bearing yield and
ultimate strengths do not show marked directional char—
acteristics, it should be emphasized that when directional
properties exist in tension, the ratlios given apply only
to the with-grain direction,
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Hdge ‘distance =
1,6D Z2,0D or groater

Bearing strength

1,5 _ 1.9
Tenglle gtrength

Bearlng yield strength
Tounslle yield strength

Aluminum Research Laboratoriss , ~
Aluminum Company of "America,
New Kensington, Pa,, August 11, 1943, -
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TABRLF-I.- TENSILE PROPERTIES OF XA755-T AND 245,T81

SHEET USED FOR BEARING TESTS
[ Nominal thickness, 0.064 in. ]

: 3 S I
Alloy. and Sample | Ultimate Yield Tlongation
temper - | number | strength gbrength | in 2 in.
(1b/sq in.) | (offset = (percent)

0,2 nercant)
(lb/sa in,)

XA75S-T 52618 72,500 63,800

4,0
Alclad XA75S—T 52611 72,200 62,100 13.0
2Us-181 ] 59381 72,200 65,100 6.5
Alclad 2Ls~T81 139225" 63,500 - 57,900 7.0

FHote: The above values are results of single tests in with- _
sraln direction. Type of specimen shown in fig. 2 of reference 2.
5 percent alclad coating on each gide. B S,

TABLE III.- AVERAGE RATIOS OF BEARING TO TENSILE STRENGTH

FOR 'XATHS-T AND 2US-T€L SHEET

W"Ec‘.lge distance = | Bdge distence = |Edge distance =
Alloy and 1.5 X pin diam. | 2 X pin dism. | ¥ x rin 3iem,

— : -

bemper Bs |BYs |=PEs |Bs |Bys | Essizs azzs .| mrs

TS |T§ | TS| T WS | TET ITX L T

. 't

XATHS-T 1.72{1.32 [1.51 | 2.23{1.50 { 1.71[2.61[1.55 1 2.79

Alcled XA7RS-Til.62{1.22 | 1.42(-2.08 1.is 1.61(2.35(1.k771 1.71

24sTg1 1.45)1.28 | 1.42] 1.97(1. 3 1.59]2.39{1.2& ! 1,62
Alclad 24s-T8111.54[1.33 | 1,45 | 2.06| 1 1.61]2.58!1.51 | 1.55

Note: All bearing testq on 1/U-in. diam steel pin (D/t = W).

Specimens 2 in., wide loaded parallel %o direction of grain.

BS -~ bearing strength
BYS - bearing yield strength (offset = 0.02 x pin diem = 0,005 in.)
S — tensile strength (with grain) '

TYS - tensile yield strength (offset = 0,02 perceﬁt) (with -grain)



TASLE II,- BEARING STREHGTES 0F XATHS-T =ID 2ls~-731 SA%ER
[Fominal tl:ickness, 0.06Y4 in.]

. Bearing strengths
(lb/sq i§f§
Edge distance = |Ed.ge; distance = Edge distance =
Alloy end Test [1.5 x pin diam.|Type of | 2 X pin diam. |Type of Y % pin diem. |Type of
temper pumber | 115 inate|vield |f8tbwre™ g1 pinate Yield® |£212ure® | tipimatd Tiord® [fallure®

X&755-T 1 |125,600 9&,000 s 162,2000 109,000] S 178,8001170,000 B
2 123;800 (90,000 & 159,400 [108,000| S 206,300 [11%4 00| B
3 125,000 {96,000 S 163,100 {110,000 S 182,5001118,000( 3B

Lvy  [22h,800 {96,300 161,700 {109,000 189,200 (11} ,200
£lcled Xa755-03 1 117,500 {89,000 S5  |1L4g,500| 98,000| S 180,400 105,5bd h:
2 - |116,600 {87,000} S 181,500 |100,000] S 165,400}106,500] B
3 116,600 (8%,000{ S 150,300 |101,000| S 1514,100106,500f 3B

Ave. |116,900 {88,000 [150,10C ] 99,700 170,000 [106,200
245181 1 |106,000 [9k,000] s  [1k3,300[104,000] S 186,900 [107,000| 3
2 104,600 {93,000 S 1.:,238 102,000 § 179,000{106,5001 B
3 102,400 | 91,000 S 139,400 (104,000 S 152,100{103,500{ B

AV, 104,300 [92,7001 142.,400]103,500 172,700[105,700
Alclad 2154—3813 1 . | 97,500 {8+,000{ § |132,300| 95,000 S 146,800] 97 500| B
. 2 96,800 |84,000{- S 132,300( 93,000{ B 162,700/ 96,000] B
: 3, 98,700 | 85,000 S 127,800] 91,000 3 162,00G| 94,000f B

vy 97,700 | 84,500 130,800 93,000 157,200/ 95,800

Yote: 111 teste on 1/Y in. dism.stecl pin (Dft = 4). Specimens 2 in. wido loaded parallel to
dirfction of graln.
Stress correeponding to offset of 2 porcent of bole diameter from initial straight-line portion
of bearing stroge~hole elongation curves shown in figs. 2 $o 5 (0.005 in. offaet for 1/V-in. diar.pin)
““Iype of failure: 3 - Boaring, S - shear.
®5 parcent elclad costing on each sido.
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Figure 1.~ Arrangement for bearing tests using Filar micrometer
microscope for measurements of hole elongation.
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Bearing stress,

(1 bloek = 10 divisions on 1/50 Engr. scale)
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Figure 2.- Bearing stress-hole elongation curves for alumlnum alloy sheeh bare
XA758-T. Test 12-29,

160,000 T
/ /
140,000 l, 1 —
: ] Pl
120,000 . >
g IBADZINZE ANV e
100,000 LA A\ A { //#/ ; o
= J :‘/ j Z; i' b 1 /_/ L
@ : 1/
o 80,000 :
g ] T /4
E} 50,000 ] ] [ . ] ] J f f
£ 7 AN 11
@ | i J _ -
Q40,000
Ji : / H 1 fI ]J i /
20,000
JANE VI S 1/ L] L
oar a2 Ya-3 [8-1}/B-2 |/B-3 fc-1 |/ c-2|c-3
-{0,010 [~ - Hole elongation. in. ' ' -
Pin djsmeter = 1/4 in. "A-1,A~2,A-3: edge distence = 4X pin diameter
Sheet thickness = 0.064 in. B-1,B-2,B-3: edge diatance = Zx pin diemeber
Specimen width = 2 in, €~1,C-2,C-31 edge distance = 1.5% pin dlameter

Fisure 3.~ Bearing stress-hole elongation curves for aluminum slloy uhaet,Aluiad
XA758-T. Test 12-29, )

-2 and A-3: edge distance = 4X pin diameter
2 and B-3: edge distance = 2X pin diameter
-2 and C-3: edge distance = 1, 5>< pin diameter
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Figure 5.- Bearing stress-hole elongation curves for alu'nmum alloy sheet Alcla.d
248-T81., Test 12-29. , EETEES
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